Enzymatic hydrolysis of molecules associated with bacterial quorum sensing using an acyl homoserine lactonase from a novel Bacillus thuringiensis strain.
N-acyl homoserine lactones are key components of quorum sensing, the bacterial communication system. This communication mechanism regulates the expression of genes, including those involved in virulence and biofilm formation. This system can be interrupted by the action of enzymes that hydrolyze the signaling molecules. In this work, we studied the enzymatic properties of a recombinant AHL-lactonase from Bacillus thuringiensis strain 147-11516, using substrates with acyl chains of different length (C4-HSL, C6-HSL, C7-HSL, C8-HSL and C10-HSL), we also investigated the effect of pH (5.0–9.0), temperature (20–70 °C), concentration of monovalent, divalent and trivalent metals ions (0.2 and 2.0 mM) and EDTA. The results showed that the recombinant AHL-lactonase had biological activity in alkaline pH conditions (8.0) and high temperature (47 % of hydrolyzed substrate at 60 °C). The recombinant AHL-lactonase has activity on substrates with different acyl chain length. However, the activity of the recombinant enzyme was decreased in the two concentrations of all metal ions evaluated but was not inhibited by EDTA. The affinity of the enzyme for all substrates tested and its performance, in the evaluated conditions, suggest that the AHL-lactonase from B. thuringiensis strain 147-11516 could be used as a strategy for disruption of the Gram-negative bacteria communication system under normal and challenging conditions.